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Catay-t'c Activity Of Organic Polymers

331, law of Catalyzin. on Chelate Polymers of Various Chemical CcmpositIM
and Structure

by
N. P. Keyer, 0. K. Boreskov, L. F. Rubtuova and Ye. 0. Thkhadze

Tbe laws governing catalytic activity of polychelates of various notala,dif-

ferm6g in composition of addenda atoms connected with the metal in the chelate unite

were investiCated, It wa3 revealed, that catalytic activity is determined by the me.

talgincluded in the chelate unit, nature of atcasco~jucted with the metalgad the

nature of organic radicals in the polymer. Monomeric analoaes of a numer of polymers

are catslytically inactive. No relationship was discovered between catalytie activItr

and electric conductivity.

The great breachexinting between natural metalloorcaric catalysts - ferments c

m.-redaz processes and the inoroanie catalysts used by industry, conpellA to search

for ways of creating new type of catalysts, which will be close in their properties

to ferments. 0xidation-reduction ferments appor to be cmplez metsllocreanle sub-

stanceshaving the polymeric albulin part. At present time for many ferments was es-

tablished (by the KS and other methods), that metal I- connected with albtman - li8ad

with the alA of a chelate bond with its active groups (eoLesafmno-and carbxl graps

of amino acids 1)

The first results from studying catalytic activity of polychelates, obtaied

by us, joint towurd a high catalytic activity and high selectivity in the actica

of similar polymers (2)

The purpose of this investigation was a broader examination of las gavcrnin

catalytic activity in relation to the chemical caposition of atomsacamectod with

the metal in the chelate joint, and also to compare catelysis over chelate polymers

and chelate cczmplcx cimpoundsowhich appear to be monceric analo aes at

F70DTT63-414/l421



chalate polymrs.

The structure of chelate polymers in 6eneral viev can be presented by the follo-

wing achez.. R y> < > L .()

where X and ! - stems of addenda *included in the chelate Joint and forming a donem

ecceptcr bane; - L - 2 - organic U1ganda.

We investigated catalytic proerties of polychoatea, obtained oan the basis ot

14manM with different X and Y atame Pojlyhelates with identical corposition of

addenda atoms in the chelate unit were desi~nated by us further on by one mnoei (see

table 1).

we inmestiated polychlates of copper, nickel, cobalt. lran, zinc. cadumeamn-

Sanee and pal .diume Into the basic chain of polychlates were intro&csi radicals

bf aliphatie and arinatic series 14 In addition in polymers of certain structures

was changed the caoposition of organic graps Z in the side chains. The structure an

composition of the investigated chelate polymers are described in table U

2able l&AIvestigoted chlate polyeraethoir chemical comosition and structure

fi) Desiguation cd(2) Organic ccM.on the gs)Structure of (j4)tructure of Mnawric
polychelte basis of which chelah chelate unit link of polychlate

was derived and abbrevis-
ted desigm-

1 (M) Bia-disodiumthiaabanmota KoleculA weight 40000-

2a R r) alpha-thical Ilaido(di-
phenyl tolldinsdianizlid

jWrldiae

(See ;Age 3a for table 1)

(anidodipherWql toI4ine.di
anizidia,)-20 6-lutidine,

R-te same as in structure 2a

Fr..-4W11+2 2



2c Rubianohyroeen acid

3a (r) Schiff basis .595-rathl~yene-bis
-salicylic aldehyd. (4)

3b(r) Schiff basis diacetylresoucin

(r-the as= as in structure 3a) (See page 3a. for Table 1)

.3c(r) Schiff basis 5,5'-dIasoditazrjlene-
bi3-salicylic aldebyde

Ur - the as= as in structure 3.)

40m 5,5' -methylene-biasalcylit al-
adeqrd(5

11b Dntroarescia

4a Minitroaofluwogluc ins
(phloo1ncinol)

0 In polycee . es of given structure the copper is MUUMUY~lU*

1. Catalytic Activity of Folzjtara of the structurle bdin (ase-tba)
with Chaeats unit 2 (NS)Nm.

As wasn shown in table I we investigmted thre. types of :,olyrAra of given atrue-

ture, obtained on the basis of thioamides of alpha-pccoljne with diaminmas

FTD-7T-63-411J142 3
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bew44dinsa o-tolidine and o-diandiidina. "'we ntioned --olywzrs a: e distineuishad by

tho radical R in the basic chain arxi are designated later on as 2a (R ,r:1 3 ) Mal 2a

(R6-wig) )b and 2a (R7 ,r 1 3 ) )b respectively. In this group of polymers for the con-

venienci of desigm~tinq6 are included polychelates, obtained on the basia of thioaizi-

des 2,6-Intidine with the very same diauznes,differing from previous polyes by the

resence of CM3 aroup in the side chain1 (see table 1.) and designated by usean 2a

(R.0rI)'42a (R6 ,r 2
1 )Nb and 2a (R7 90 12

1 ) ft. In polymers of the 2& structure the

nitrogen coordinately cornected. (bound) with the metal# is included in the pyridine

ring. The scn type of 2hWh polymer with the Tary structure of chelate unit 2(NS)

He as obtaind on the basIs of polythiomnido 206-lutidine with above mentioned die-

mies -o -

I~CM'MUJ

Figel.'inetic Inotberme of hydrazins ?ig.2.Catalytic activity of polychelates
deccanpoitiom. into bis (a:.a-tbSla) ;oly- of 2a structure (R79w1 ) for metais
che lates of copper of different struoba- l-Ch j 2-14L 3-401' a-108, P am g
we.8istinguishad by the camosit ion of
radicals. (O108p 1 a e I ig a In this structure the chalets bond of the

4-2o(;j 3-2arZn. 6 7-2. m2etal Is formed an account of active Wou
P-5046of polymeric chains, having nitrogn &nd

aai~s stone which, entering vith the metal into chaeats bonds, farm a polmr at

haney ub structure, The third type at polymer 2* with the very same chelat. unit

was obtained on the bOAS of rubieno bydropn said,

Mae method of reasuring catalytic activity was describes before by (2). Osan

FTrD.7763m!j /12 4



position of kWdrazins was investigated at a hydrazine vapor pressure of I mm Eg

The polymer was first degesified at 1100 until gas formation has stoppedo~gs control-

led by the f-Iaod gage with a constant of .. 10 " 5 rmrle Decanposition of hazine

was recorded by the presasre rise during the separation of gaseous decomposition pro-

ducts, Bydrazine can decospoes by two reactions t

1 ?TVE -N 2 +2B2 §

2,31tA4 -* VJ1 1+X-

In decomposition proucts veto dete-mns dindividually nitrogen, bydrogea and

amg presrMea, On the basis of the cmpoiticn of geseou products was calculated

the percentage of hydrazLne deccu ition by the first and second methods,

In figol and in table 2 are given data on the study of catalytic activity of bia

(au-thia)-polychelatee of various zntala.

Table 2. Catalytic activity bis(aza-tbia)-polychelates

(I)Pobyhlates (2) Seo ( 3)Rste of re(U)X .| Percentag of

C cip l/o hydazine do-
W ,1 I Cc)

(6) 1 )i•2 4 ) V J3 "7 t i r e r c t i o n

2@ t,.. T3')Ca 0.07 217 2.7 5.4-10o 79 21
2a(k r,')CA 0.10 215 - 42 58
2a(R, r,')Co 0.24 0 79 21

2 U .'CU 0.2n8 47 4.o gut&$ of ff
:. " U o.35 77 2.6 3.bI.,. , U

:4 (Rj ca 1.05 8 - - 57 43
2a(RI,. rl) Ca- 4.34 6 5.0 1,9,109 U 12
2 -(.. r')C.U, za 3.17 6 - - 61 39
2Wu 0.50~ 75 - - 12 a
2a.i 0.10 20 - - 0 1
2a (r. ,r') 1 8.35 3. - - I'a
2&(R,,. r,)NI ,0 1.5 - - ID 81
2& (R,) Pd 2.37 5 7.3 1.8.10' 19 S..
2a (Re. r,) nI CO 0.0 - -
2a (k r,) Zo 8.54 V.. - - - -

2.(R,,. r ,. CU 10. 7 9 2.. 8 j 20

It is evident, that the highest catalytic activity man displayed by copper polyebal-

tee of 2e structure (R,5 9re)OA. Replacement of 30% Ca by zinc in the civen polychelate

in the process of preparing the polymer reduces specific catalytic activity by 38 times

ITD-.2'M3-!4112 .5



i.ee by the nonpreprtionally subzitituted pnrt of the cop;er.Zinc ccmpoupdg of the

very same polymer structure were catalytically inactive.

The reproducibility of results was checked on samples of several indi.idual bat-

Chas. High specific catalytic activity was also possessed by cupper chelate of 2b

structure (R)C .

The activity of copper polycbelates of 2a structure (R 5 ,r)CO drops at the repla-

cement of the R radical by the R by 36 times. This result is reroduced in compouinds

of variouts preparation,* anid the replacement in the polymer of 2a structure (R5 r 1l)

COu of the pyridine by lutidine with the formation of structure 2a (R 5 .r')Ck leads

to a 4,5 times drop in activity. Of the investigated copper, nickel, cobeltepalladitm

ad zinc pclychelates the activity was demontrated by copper chelateseIn fig.2 are

given kinetic isotherms for the decop-onition of hydrazine on polychelates of 2a

Structure (R1,v) for Cu, Co. Ni metals. It is evident from the drawing, that metals

are situated in the order of decreasing activity in the Oa_\ Co NNi series* In poly-

mere of structure 2& (R 5 r' 1 ) nickel and zinc are inactive. Introduction of palladiua

instead of copper reduces activity by 10 fold.On polychelates of various metals the

Chang in chemical coaposition and structure of the polymr produces a different ef-

fect. At the change over fro the polymr structure 2a (R,r' 1l) C to structure 2a

(Jtyre2 )*a activity of the polymer rises by 7.5 times, and for nickel polymers it

drops by mare than 10 times* In this way on different metals the structure of the polymer

ecerts an irregular effect.

2. Catalytic Activity bis (aza-oxa)-polymer in chelate
unit 2 (N.O)N

we investigated the catalytic activity of three typs of polymers with mentioned

composition of the chelate unit, differing in ch,-ical composition and structure of

;olymeric chain (see table 1). rol.'mers,desigrated further as structure 3awere ob-

tained during reaction of 1olymeric ,ifss ba.,. (poly-5,5'-methylone.bis.salicyla
1

dimines, poly-5,5'-methleno-bir-.:licylal ethylanodiirdn es, poly-5,. -metlwlene

I '-TT63-W1 21 6



bl-salcylal-hexamethylene diimines, poly-5,5'-mthylene-bis -sal icylal-phemylane-dii-

mines) with metal salts. In this case were derived polymers of 3e(r)M structure

(radicals r are designated in table 1) with Cu2% Ni2+, Zn", ye 2 , Nn2 metals* Pol.

mre with the very same chalets unit bia (aza-cm)-structure 3b(r)Ye were obtained

on the basis of dieetylresacrcin during its reaction idth corresponding metal salts.

In this structure as well as in the Previ.uu one the radical r attaches itself to

nitrogen atamusconnected with the metal. The very Fme radicals have been introduced.

Structure 3c(r)Me differed from.3a(r). by the presence in the polymer of an amido-

diphanyl radical chain analogous to the one which is included in the polymer of struc-

ture 2a. In fig.) are shown kinetic Isothevmif hydrazine decompoaitin at 108 into

bis (aze-or)-rolychelate of cozner.In table 3 is given a sui y of data an calmly-

Fa'w'NIJ.4' tic activity of this gop of polyiersoCop-

per chelates are arranged in seri6s in the

order of decreasing activitys 3b(rz,)04,3o

(r 2 )02; 3a (r2 )01. 3& (r,)0a. 3b(r 2 )Oa. 7he

rate of catalytic decomposition of hydaazi

AV increases when radical r2 is replaced

by r 3 in copper polYchelates of 3b structaue

8 i ) 0€.w at uncbhnged comositio of renmining

Fig.3*xine tic isotier.s of brazinle d.-polymr by 20 fold* An analogoas effect an
cc1ostiojnto his (aza-oxa) polychelate
of copper of various structureodiffering catalytic activity is observed for copper
by the ccg=positio of radicals (-108%
p I mm Vs 1-3b(r )Ca; 2-3e(r)DA; polychelates of 3a(r)Ca structure. Replacemnt

3-3~r2 O~i 4-e(,)&a 5-,b(,r2r
of r1 radical by r 2 incrmses the activity

by two tims. The structural effect of the polyme with unchanged radical rattaebed

to nitrogen etaem, connected with the metal in the chelate unit, is less considerable.

And so for copper polychelates 3a (r 2 )0m; 3b(r 2 )OA and 3c(r 2 )0& the activity cbmes

in ratio 110s30 20. Igoe. oly a by a total of .5 times. Highest catalytic activity

in polymers of structure 3a, 3b and 3c is deonstrated by copper polychelates.

FTD.T-63-4U/l4 7



Less active are polychlaten of iron. ottil Ly ."%-ct ,vu Wr polychelatea of nickel

and zinc. In fiZ.4 is shown the rate of catalytic decomposition of hydrazins in

standard conditions at 1080 for- biB(aza-aza)-polychelates of copper and Ian.

Table 3. Catalytic Activity of bis(aza-coz)-Polychelates
(2e)Sap"()Rate of reac- ()E ($)IC Percentage of hydra-

tePlyhlt yiSS. W.09___mo jkpmL( iediiiI tica [tic

0i (z S) )L (6) ('7)

16 to" 31

3a (r:) N" 1.57 0.0 - -
32 (r,) N i 4.61 0,0
33 (r.) Fe 3.81 .0 32 2-10 7 30

3a (r3) Fe 16.60 0.6 6.0 7-10+  4 5
3a (-, Zn 0.58 0,0 - - - -
3a (r03) Zn 9.40 0.0 - - - -
36 (r.j Cu 0.39 -,0 - - 66 34
36 (r,1 Cu 0.212 40 - - 58 42
36 (r:) N1 1.31 U.0 - - -
36 (r3 ) Ni 4.9 00 - - -
36 (r03) Zn 0.93 0.0 -- - -
3a (r:) Cu 0.40 t0 - - 54 46
3a (rjMn 11.3 1 6 - - 31 69

Catalytic activity of copper polychelates is considerably higher. In the drawing Is

shown the activity of iron catalyetaobtetied as result of developing a catalyst

(initial activity lower). For iron polychelates the presence of radical r2 is also

connected with =ach higher activity as compared with r1 and r 3 .Activity changes In

ratio 6oto","

* 1

Dependnce ,' J ' _________

Fig Depexen or specific rate of deccuponition of hydrazine on bIs(aza-cw)-

copper polychelates (curve I) and iron , olycheiates (c,.re I) of various structure

I3T5 'D6-4W1/28



and chemical compositionh 1-1.3b(r3)C; 2-2b( )Qa; 3-38(r2)0; 4-3ar 1 )Oz; .5-3b
(rl)Oa; II-l-3a(ri)Te; 2-3a(rl)Fe; 3-3a(r3)Fe; T= 1080; p - mm Hg.

Fig.5*Kinetic decomposition isotherns of IQH, into bia(di-oxa)-copper polychelatem

The polymer, consisting manaese in the structure 3a(rI )M has a catalytic activity

close to the activity of iron polycheate _ar2)7e.

3. Catalytic Activity of bisgdi-za)-polymers with chelate
unit 2(0O)M

We investigeted the catalytic activity of bia(di-,z)-polymere of three structres

(see table 1). .- " '.: -& " :

In fig.5 are presented kinetic isothernns of bydrazine deconposition an three

types of bia(di-cm)-opper polychelates. It is evidentgthat maxim- activity is dis-

played by the sawle of structure 4c(0u). Specific catalytic activity of the mopl"

of structure W(O) exceed. by 4 times the activity of sample structure W(O). Poly-

mer of structure 4a(Cu) has a niAch lower activity. It is characteristic,that polyes

containing iron and nickel, in structure 4c (table 4)haTe the low catalytic acti-

vity. while in structure 4& they are totally inactive. Specific catalytic activitr cc

polymers in the series 4c(Ou). 4o(Fe). 4c(Ni) at 1080 is expressed by the ratio (4s

3 sl) 10 -3c=3/u2 .u,3.

Table 4.Catalytic activity of bin-(di-ozz)-polychelates

2gbilychelate (2)S (3) V I (e) Percentage of hydrazine do-
ez0/m2 .zzz compoition
(1h108) I direction WI)1I direetia

Ua(Cua) (O ar 1 I
4a (Ft) o.'3 0.0 -

42 (Ni) 4*:A 0.0IU:-46 (Cu) 1.4 12.0 0 100

48 (C) 3.04 44.0 5 13
4D (Fe) - 3.53 1.0 0 log
4 (Ni) 4.,3 3.0 0 1O

4. Efect of structure and chenical compoeition of
polymer on selectivity

Up until now we accented our attention on the total rate of hyrazine deccupoal-

PTD.?1-.63-4l4/1. 9



tion, catlttnug the trend of the decomposition. The trend of the decomposition char

acterizes a very important property of the catalyst - its selectivity. As was shown

by an investigation of polychelates with different composition of the chelate_

. unit and the organic radicals included in the polymer, selectivity, as well an the

rate of deccmpositionare very sensitive to the structure and chendeal composition

of the chelate unit and organic pert of the molecule as well*

Selectivity can be evaluated by the ratio oAf rates of hydrazine decaspoition

by the first and second ruthC -:.....

T Investigate copper polychelates the decomposition trend changes from 100%.

deeoosition by the first reacticn into nitrogen and hydrogen for certain poljyers

of structure 2 ad 1 with chelate unit 2 (N,S)Ctt and (SS)04 to 100% decopositioLn

into nitrogen and aonia by the 2-nd reaction for copper polychelates of structure

with chelate unit 2(I.C)CUm and structure 4b with chelate unit 2(090)O1. When changing

the orGanic part of the polymer by introducine radioals R and r of varicos structweo

ts ratio of rates of decomposition of hydrazine in the first in second reactions

and the selectivItW have ar. int rmediate valee

Ic fig,6 is given the dependence of selectivity of the investigated copper poly-

chelates ujon their chemical coAosition and structure. Along the axis of the ordinates

are plotted ratios of rates in accordance with second and first reactions V2 A 1 . an

the axis of the abscissa to the left are situated cc-poi d leading the decompoitica

into nitrogen and bydrogen, to the rieht - leading deccipositicn into aawnia and

nitroCen. The ratio of rates of decomposition W2 1 on certain polymers changes with

tenmprsture which indicates a difference in activation energies of those two decom-

position processes. %uch a change took place In 2b(Oa) and 2&(R.,re2 )a c90zonds.

WIth the rise in temperature the percentage of decomposition by the first reaction

increased in both instances ,which indicates a much higher activation energY of de-

cc-porition by the first reactice Activation encreieacllculated for the decampoal-

77D-&'3-414/1+2 10



tion by first end second reactions oil the compound 2a(R 5 ,r' 2 )Qu . equal 5,7 and 0.

ckal/nol reasp. On ccmrPounds 3a (r)Cu deconxposition in the entire investigated ra nge

of temperatures takes place in accordance with second reacticn. On the polymer 2a(OL)oa

the ratio of the rate of decomposition "tl in the interval of 26-1080 remains con-

stant, indicating approximate equality in activation energes of both xtocessese

An analogous depmdence of aelectivi-

ty upon coxpoition is also observed for

nickel polychelates. And so, for example,

on a nickel polyohelateof structure 2b

with chelate unit 2(SS)ra the deccmposi-

tion of hydrazine in the investigated ran$•

of temperatures occurs by seoond rosa- 4

tioz. On a nickel polychelate of Xrltowm- 2

Xy investigated structure I with chelate unit p

2(SS)Me the rate of decompositioa by Fig. 6 .Selectivity of catalytic decomposi-
tion of hydrazins by first and second re-

first and second reactions are ccuzensu- actions for copper polychelates of vurious
structure and behmdcal campositicu$

rate, their ratio changes smoothly in "e- 1-l(R )Cu 2-1(Rq)CU; 3-'Tb(r )0z; 4-2b(r' 1 )
Cu;- .5.2b(r 1 )(R5 Cu; 6-.3b(r 2~O~73~~

peadence upon the organic radicalwhich Cu; B-2e(Oa; 9-3b(r1 )O&.

is included in the polychelate. In this waygthe selectivity of the reaction sensitive

to chenical c€mposition of the chelate unit, as well as to structure and compoeition

of organic radicals of the polymer can be regulated in broad limits by chsaging st-e

5. Ccaparine catalytic activity of IolYchlatGs with
catalytic activity of correspondi g monomers.

%%en studying metallcorearze chelate poly-ers a problem arises on whether

the specifically observed laws of catalytic a tivity for polymers are not detrmined

by the effect of atoms very close to the metal ani whether the complex u*pounds will

be of the very same composticn,.leemcnmeric analogues of investigated polymea,

and posses analogous properties. To explain this problem was measured the specific

FTD-TT-63-4U 1 /l2 1



catalytic activity of monawric analogues, represnting one link in the series of

polychelates listed in table I4 The structure of the investigated cmplex compounds

- monomers, their specific catalytic activity and catalytic activity of coresponding

polyners are listed in table _5

Of the series of onors listed in table 5 for the three first ones carrespom-

ding polymers were distIguished by high cataL°tic activity. The investigated corres-

ponding monamers were found to be in analogous conditions catalytically inactivee

Table 5 Coparing catalytic activity of polymera with activity of corres-
pondign momerie analogs"

Composition of monmr Abbrevdeaig W'10-7 Polyzmr
n(2) ti of I3 - I n.

(See page 12 a for Table 5)

FTM3-J 1 11/1..2 12



CHM2 OC& 0,00 3&(r 1)Cu 0,60 12.30

R~cz261 Cu 0.56 0.00 26 (Re) Cu 03 8,00C

2aIgCu 0.32 0.00 le(R.T)C 4.31] 6,00

CH4-1 .7r.00 3&(rjCujIJ~1! SWl

Table 5

rD-rr-63-414/1.2 
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One of the monamers-copper salicylallmine, relrcsenting a muncmeric analogue of a

les active poly= 3a(ri)Cu, had at 1080 a specific catalytic activitygclose to the

catalytic activity of corresponding polymer 3a(rl)a.

Estim tion of results

We investigated polychelates bis(aza-tiia), bis(aza-ora). bis(diam) and a Me-

2Tiou.3y investigated wstem of di-thia . ) polychelates, the ccmposition of the

chelat. units of which can be presented conditionally as 2(I.S)MN;2(NO))b; 2(090)Nb

and 2(3,S)1. In the latter case for copper polychelatem the chelate unit bad a strus-

ture Cu(SqS) as result of tin mnocharge state of the eopper.lu all remaining structuss

of polychelates the copper %s in bivalent state.

Investigation of hydzrazins decceposi-

tion shoedthat the catalytic activity

of polychelates depends strongly upon the &4 •

chemical nature of the atoms, connected

with the metal in chelate uniteIn fig7 _ r

is shown the change in rate of decapo &-

tion of bydrazins at 1080 on copper polv.

Fig-7.Rate of decmpositica of hydrazins
chslaten with various composition of ad- on copper polychlateachorecterized by

composition of chelate unitein relatioa
denda atons in the chelate unit in depen- to cor4>osition or araanic radical of ;po1-

den* upon the nature of organic radi- 1-2(NoS)Ck - I - 2a(rOlR,)Cu. 2-2bCR7)CU$
3-2c(Oa.), 4-arI2R5:q5 R6)04i

calagincluded in the polymer. Polymers 6-2(r 'oP7)a; 11 - (SS)*-l-(R 2 )0z,

Paranged in the order of reducing their Cu-l-rc(Ou), 2-45(0m), 3-. Ci)o 1 -2(No)
C-l-3b(r 2 )CU, 2-3o(r 2 )COi, 3-36(2)OZ,

catalytic activity. It is evident from 4-3a(r1 )CM, ."3b(r 2 )O4

the draring that highest reactivity is possessed by bis (aza-thia)copper polychelate

his(aza-thia), followed by di-this coper polychelates, of which cnly one had an acti-

vity, c(Iparble vith the mean activity of aza-thiacopper polychelates. The catalytic

act;: -'.y of series bin (diana)- and his (aza-oa)-coper polychelatee is close.

In this way, ins pit. at the factethat the introduction of various areanic radicals
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into the besia and side chains of the polymer exerts a stron effect on catalytic activitye

by changing same in broad limits. copper polychelatesdepending upon the composition

of the chaets unit can be arranged eries : 2(NS)Cb>(SS) O&>2(N6.0)C; 2(0,0)

02.
For nickel polychelates was derived a similar dependence of activity upon the

structure of the chalate unitoThe highest catalytic activity ves diseovered ter

nickel polychelates in structure 1 and 2 with chelate unit 2(sS)NI and 2(NiS)lM. In

structures 3 and 4 with chelate units 2(N.0)Ni and 2(00)NL respectively, nickel pol...

chelat.s are catalytically inactive. Oly me polyer of structure a4 (I) had veak

catalytic activity. The copper polymer of the very same structure 4c(Cm) In 4 time

more active. Attention is attracted by the fect that bis(aza-tha)-nckel pol1mrs

are less aetiveothan bis(di-tha)-poly=ers.or copper polychlates ve have a reverse

dependence. It is possibles that this difference is connected vith the factethat the

copper in these eopounds, in contrast to N1, is not in an identical valent states

SriPsL L nt is possible to mention the follcwiAg lawa, revealed in the cata-

lytic activity and selectivIty of chelate polymers.

le Catalytic activity and selectivity are determined by the metal included in the

polychelate.

2. The second factor determining catalytic activity and selectivity is the nature

o€ addenda amq connected ith the metal in the chelate units

3. The third factor appears to be the nature of organic radical mincluded in the

polymers

4. MIoneric analogues of the polychelate 3eries are catalytically considerably

less active than the corresponding polychelates.

5. ;x i-mz catalytic activity of nickel and copper polychelatee in reactions of

hydrazine decomposition exceed the catalytic activity of oxides and sulfides of ",'

very sam metals by two and mne orders*

A ccperison of electro conductivity an4 catalytic activity of individual poly-



chelates does not give any indications for the presence of any Idng of interrelatian

between ea0*

And so for example, zinc polychelates of structure 1, as veil as copper ones,hav.

an electrical conductivity of 109 (oma.cer) "enickel polyChelates have an electrical

conductivity of less than I13 (hmcm) "1 (6). Catalytic activity of nickel and cop-

per polychelates is high, and zinc polychelates are catalytically inactivee

The absence of co-mnection with electrical conductivity is, apparently, connected

with the fact, that the basic nature of chemosorption and catalysis are ddtarinned

not by the semiconductor properties of the polymer as a whole, but by the electron

state of the metal in chelate unit. This circumstance, apparently, is due to the de-

tected sharp influence of the nature of addenda ataosincluded in the chelate unit

on the catalytic roperties of the polymer. The high catalytic actiTity, disclosing

exclusively by chelate polymers of transient metals, make it possible to in-

clude in the interpretation the results of the crystalline field theory (7). But these

considerations do not include the high catalytic activity of polychelates of monov.-

lent copper in structure lwhich does not have free d-levelse Catalytic activity of

polychelates containing divalent copper, exceeds the catalytic activity of polychal-

ates of structure 1, in which the moacalent state of copper has been proven.

At present there is still no clear idea about the meehaniam of electro-conduction

and the nature of conduetlity of the investigated polychelates. It is possible, that

In polychelate of structure 1 is present a certain msber of divalent copper ions.

In this case the contradiction can be eli-d'.sted. Data on the effect cf chemcal

adsovption of bydarzine on the electro cx nduction of copper polychelates of struc-

ture 1 speak in favor of the electron nature of conductivity of these polymers,

Adsorption of hydrazins cause a reduction in resistances iee. rise in electro conduc-

tivity. Ildrazinebeing adsorbed on nickelous xide, reveals electron donor quail-

ties, It may be thouCht, that adsorbing on polychelatesit also remains a dono. The

oxygen as a rule, duri-M adsorption reveals exclusively acceptor properties beccuzing
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negatively chavgod. The entry of ox7gen produces no change in resistance in a majority

of polychelates, attesting to the absence of oxygen adsorption on them. In few cases

as for smpla, for the l(R 4 )Oi polymer the entry of oxygen at 20 is followed by a

rise in polychelate resistance from 37-108 to 4e.5 08 ohmewhich decreases ag a

when the oxgen is removed by pu=zing. Ox-gen and hydrezins, as they are adsorbed e

change the resistane of this polychelate in opposite direction,

Such nature of chansge in electrical conductivity at the time of hydrazine and oxygen

adsorption is characteristic for semiconductors with electron conductivityeAt pre-

sent time is being coducted and investigation for the purpose of explaining the ne-.

ture of electrical conductivity of the investigated polychelateae

Interesting is thieffect of the organic part of the polymer on catalytic properties.

Replaceamt of sa organic radicals by others leads to a change in the properties of

the polymer, especially, its thermo stability, which points toward a deep change in

the chemical bonds, which take place in the polymer (. And so for examlefor poly-

aw 2b (R7)0m the loss in weight vhan heated to 3700 is 39%9 for the polymer 2b (V

On - 28.0%, and for 2b(R5 )ki - only 12,5%, iee the strength of the polymr 9 changes

at a change in polymers of structure 2a and 2b of radicals in magnitude I R5g >

catalytic activity of the polymer 2a(R 5,' 1 ) Ci is Veater than the Cata-

lytic activity of the 2a(R6 .r' 1 )CU Polymer.

The effect if polymer structure on the selectivity of hydrazine decomposition

reaction, is of principle interest.

Decoz position in two directions (by two tendencies), is possiblyg connected with

two entirely different mechanisms of there processes. It is not clear now,-bether

decoposition takes place oa various sections or on one and the very sam onae and

what the nature of these section. is. To exlain all these questions the mechanim of

dec position is being invest igated. The revealed laws have an analogy with the lava

determining the properties of fermants. Chelate polymers belong to the new type of

heterogeneou catalysts, intermediate between ordinary inorganic catalysts and natural
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higb3y active catalysts - fernwntae r-,,jaation or the Catalysis xzechanium by SUch

contact ideas is of principal interest for the theory of selecting catalysts*
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